ChIP-Sequencing to Map the Epigenome of Senescent Cells Using Benzonase Endonuclease.
Cellular senescence is a state of stable cell cycle arrest triggered by diverse stresses. Establishment of senescence occurs in conjunction with a multitude of chromatin changes, which are just beginning to be studied. These chromatin changes are hypothesized to be causative for senescence. Currently, a preferred method to study such changes is chromatin immunoprecipitation followed by sequencing (ChIP-Seq). This is usually done by cross-linking the cells with formaldehyde and then generating chromatin fragments between 150 and 300bp by sonication. The DNA replication-independent histone chaperone HIRA plays an important role in control of chromatin in nonproliferating senescent cells. While investigating the role of HIRA in senescence, we found conventional ChIP protocols to be problematic, routinely yielding too low amounts of DNA for sequencing. To overcome these problems we adapted and optimized an alternative ChIP method that does not rely on cross-linking and sonication for chromatin fragmentation, and is able to easily isolate chromatin from senescent cells ready for immunoprecipitation. This method uses Benzonase endonuclease for solubilization of uncross-linked chromatin by digestion of DNA and RNA, in the absence of proteolytic activity. Using this protocol, we were easily able to immunoprecipitate HIRA with sufficient DNA for Illumina sequencing.